Objectives. To characterize US mayors' and health commissioners' opinions about health disparities in their cities and identify factors associated with these opinions.
strategies to reduce them, needs to be more effectively communicated to city policymakers. (Am J Public Health. 2018;108:634-641. doi:10.2105/AJPH.2017.
304298)
See also Luangrath and Wen, p. 588.
"And if life in large cities is, in itself, injurious to health, how great must be the harmful influence of an abnormal atmosphere in the working-people's quarters, where, as we have seen, everything combines to poison the air." Health disparities-defined as differences in health between socially advantaged and disadvantaged groups 3 -are an enduring feature of cities.
1,2,4-6 However, city governments have the potential to reduce health disparities, and a growing body of evidence indicates the specific policy strategies city governments can use to achieve this. 7, 8 Furthermore, city policies are increasingly important to health equity-defined as equal opportunities for health between socially advantaged and disadvantaged groups 3 -in the United States as federal policy changes threaten to disproportionately burden socially marginalized groups. 9, 10 The potential for city policies to promote health equity is clear, but there is much uncertainty about how to persuade city policymakers to support and implement these initiatives. 11 As David Williams writes, 4 translating research about health disparities into public policy requires that the public and policymakers are knowledgeable about disparities and their causes. To advance this goal and inform the design of communication strategies, a substantive body of research has characterized opinions about health disparities among the US public. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] These studies
show that only about 50% of US adults believe that health disparities exist 14, 15 and that medical, as opposed to socioeconomic, factors are considered the primary determinants of health. [15] [16] [17] [18] Ideologically conservative adults consistently are found to be less knowledgeable about health disparities and resistant to messages about their causes. [19] [20] [21] [22] Although opinions about health disparities have been extensively studied among the general public, surprisingly little research has focused on the policymakers who have authority to implement disparity-reduction initiatives. A recent systematic review of health equityfocused policy advocacy strategies 11 recommends that formative research on policymakers' opinions about health disparities enhance communication interventions designed to foster local policy change via community mobilization. 5, 24, 25 Furthermore, information about policymakers' opinions of health disparities can inform the design of strategies to communicate disparities evidence directly to this audience. 25 Mayors and health commissioners are 2 types of city policymakers that warrant attention. Mayors are elected policymakers and the chief executives of city government. Mayors are only 1 actor in city policymaking processes, but, as Benjamin Barber explains in If Mayors Ruled the World, 26 they have the ability to drive policy agendas, shape budgets, and influence the distribution of health resources among a city's population. For example, Philadelphia mayor Jim Kenney led an effort to pass an excise tax on sugar-sweetened beverages to fund universal prekindergarten for lowincome children, 27 and former New York City mayor Michael Bloomberg used his authority to launch a range of public health initiatives. 28 Some qualitative studies have described these mayor-led initiatives, 27, 28 but virtually no research has collected data from US mayors, or their staff, about health disparities.
Health commissioners (also referred to with titles such as "senior health officer") are appointed policymakers and city health department directors. Health commissioners are primarily responsible for traditional public health activities (e.g., communicable disease control, restaurant inspections) but can also function as chief health strategists and collaborate with policymakers across sectors to reduce health disparities. Health equity is a central focus of contemporary public health practice, 5 and one would assume that health commissioners are highly knowledgeable about health disparities. However, those in many city health departments encounter barriers to policy development, and it is unclear whether they perceive city policies as having the potential to reduce health disparities. 29 We sought to characterize US mayors' and health commissioners' opinions about health disparities, with the ultimate goal of generating knowledge that can inform the design of communication interventions that cultivate political will for city policies that promote health equity. The study aims were the following: (1) describe mayors' and health commissioners' opinions about health disparities in their cities, (2) identify individual characteristics associated with opinions about health disparities among these policymakers, and (3) determine whether opinions about the existence, avoidability, and fairness of health disparities are independently associated with these policymakers believing that city policies can have a major impact on health disparities.
METHODS
Between September and December 2016, we conducted a multimodal (post mail, e-mail, telephone) 29-item survey (Appendix A, available as a supplement to the online version of this article at http://www.ajph.org) of the mayors and health commissioners of the 758 cities with a 2015 population of 50 000 or more. We identified these cities through the US Census Bureau. We obtained mayor contact information from the National Conference of Mayors. We obtained health commissioner contact information from the National Association of County and City Health Officials. This resulted in a sample frame of 758 mayors and 424 health commissioners (public health authority exists at the county level in many jurisdictions, and these health commissioners are responsible for multiple cities).
We mailed each mayor and health commissioner 2 paper versions of the survey, e-mailed them 7 times with a link to a Web-based version of the survey, and then called them up to 20 times to complete the survey over the telephone. Recruitment materials stated that it was preferred for the actual mayor or health commissioner to complete the survey but that senior staff (e.g., deputy mayor, deputy commissioner) were permitted to complete it instead. SSRS, a survey research firm, collected the data.
The survey was completed by 230 mayor respondents (101 mayors, 129 senior staff; mayor sample response rate = 30.3%) and 305 health commissioner respondents (101 health commissioners, 204 senior staff; health commissioner response rate = 71.9%). In total, 535 respondents completed the survey, and the aggregate response rate was 45.2%, which is very good for public policymakers 30 and higher than are response rates to many surveys about health disparities conducted with the general public. 12, [14] [15] [16] In the mayor sample, respondents were slightly more likely than were nonrespondents to be from the Midwest and slightly less likely to be from the West (P = .009). In the health commissioner sample, respondents were slightly more likely to be from the Midwest and slightly less likely to be from the South (P = .033).
Opinions About Health Disparities
To assess opinions about the existence of health disparities, we had respondents rate the extent to which they "agree with the statement that socially advantaged groups are in better health than disadvantaged groups in
[their] city" (1 = strongly agree, 4 = strongly disagree). 3 To assess opinions about the avoidability of health disparities, we had respondents rate the extent to which they thought "that differences in health between socially advantaged and disadvantaged groups in [their] city are avoidable" (1 = not at all avoidable, 3 = very avoidable). To assess opinions about the fairness of health disparities, we had respondents rate the extent to which they thought "that differences in health between socially advantaged and disadvantaged groups in [their] city are fair" (1 = very unfair, 4 = very fair). 23 To assess opinions about the potential impact of city policies on health disparities, we had respondents rate the extent to which they thought "that city-level public policies can impact differences in health between socially advantaged and disadvantaged groups in [their] city" (1 = major impact, 4 = no impact). To assess opinions about factors that influence health disparities, we had respondents rate the extent to which they thought that 8 different factors (stress, personal knowledge about health, genetics, health insurance, income, education, housing quality, where a person lives) "affect differences in health between socially advantaged and disadvantaged groups" (0 = no effect, 10 = very strong effect). Consistent with how this question has been used in previous research, 15, 16 we coded each factor as a "very strong effect" if respondents assigned a rating of 8, 9, or 10.
To assess ideology, we had respondents separately indicate how they "usually think of [themselves] when it comes to . . . 'social' and 'fiscal' issues" (1 = extremely liberal, 7 = extremely conservative). We coded ratings of 1, 2, and 3 as "liberal," ratings of 4 as "moderate," and ratings of 5, 6, and 7 as "conservative." Respondents indicated "the highest level of education that [they] completed." We categorized this variable as college or less, master's degree, or doctoral degree. Respondents indicated "how many years [they] have served in [their] current position." We dichotomized this variable using an empirically derived cutpoint of less than 3 years or 3 years or more.
Analysis
We analyzed data from mayor and health commissioner samples separately because of the different scopes of their positions. Within each of these samples, we analyzed data from mayors and their senior staff and health commissioners and their senior staff together because the 2 types of respondents were not meaningfully different in terms of their individual characteristics or opinions about health disparities (Appendix B, available as a supplement to the online version of this article at http://www.ajph.org).
We used bivariate analyses to assess differences in opinions about health disparities between mayor and health commissioner sample respondents, associations between individual characteristics and opinions about health disparities, and associations between different opinions. We then used multivariable logistic regression to determine the extent to which 3 opinions about health disparities (i.e., "strong agreement" that health disparities exist and the beliefs that disparities are "very avoidable" and "very unfair," independent variables) were associated with the belief that city policies can have a "major impact" on health disparities (dependent variable). We included all 3 opinions in the same model to estimate their independent associations with the belief that city policies can have a "major impact" on disparities. We focused on the belief that city policies can have a "major impact" on health disparities as the dependent variable because it is most proximal to policy action. We also tested for interaction between respondent type (i.e., mayor or health commissioner sample) and the 3 opinions that served as independent variables. Table 1 compares the mayor and health commissioner samples on their individual characteristics and opinions about health disparities. Mayor respondents were less educated and more conservative than were the health commissioner respondents but similar in the number of years in their professional positions. Compared with mayor respondents, a smaller proportion of health commissioner respondents were socially conservative (23.3% vs 14.6%; P = .003) and fiscally conservative (58.9% vs 40.5%; P < .001). The modal highest level of education was "college or less" among mayor respondents (44.7%) and "master's degree" among health commissioner respondents (55.1%).
RESULTS
Ninety-five percent of mayor respondents and 97.3% of health commissioner respondents "agreed" or "strongly agreed" that socially advantaged groups were in better health than were socially disadvantaged groups in their city. However, only 41.6% of mayor respondents "strongly agreed" compared with 61.1% of health commissioner respondents (P < .001). A significantly smaller proportion of mayor than health commissioner respondents felt that these differences were "very unfair" (32.9% vs 52.5%; P < .001) and "very avoidable" (22.4% vs 34.6%; P = .006). Relatedly, a significantly smaller proportion of mayor than health commissioner respondents "strongly agreed" that city policies could have a "major impact" on differences in health between these groups (21.9% vs 44.5%; P < .001). Of note, nearly one third (30.2%) of mayor respondents believed that city policies could have "little" or "no impact" on health disparities, compared with only 8.0% of health commissioner respondents.
Income was most frequently identified as having a very strong effect on health disparities among mayor (67.7%) and health commissioner (82.7%) respondents, and genetics was identified least frequently (28.3% and 19.3%, respectively). Education was identified as having a very strong effect third most frequently among mayor respondents (61.6%) and second most frequently among health commissioner respondents (76.7%). Table 2 shows associations between individual characteristics and opinions about health disparities for the mayor sample, and Table 3 shows these associations for the health commissioner sample. Among both mayor and health commissioner respondents, liberal and moderate ideology were strongly associated with beliefs that health disparities exist, are avoidable, are unfair, and can be affected by city policies. These associations were significant for both social and fiscal ideology, but they were stronger for social ideology. For example, in the mayor sample, 61.2% of socially liberal respondents "strongly agreed" that health disparities existed in their city compared with 31.4% of socially moderate respondents and 17.6% of socially conservative respondents (P < .001). In the health commissioner sample, 72.5% of socially liberal respondents "strongly agreed" that health disparities existed compared with 50.6% of socially moderate respondents and 34.1% of socially conservative respondents (P < .001).
Associations Between Individual Characteristics and Opinions
Education level was consistently associated with opinions about health disparities among health commissioner respondents but not mayor respondents. For example, among health commissioner respondents, 77.3% of those with a doctoral degree "strongly agreed" that disparities existed in their cities compared with 46.8% of those with a college degree or less (P < .001). Among mayor respondents, the difference was 43.8% versus 34.7% and not significant (P = .16). Similarly, 64.8% of health commissioner respondents with a doctoral degree believed that city policies can have a "major impact" on health disparities compared with 38.6% of those with a master's degree as their highest level of education and 27.7% of those with a college degree or less (P < .001). Among mayor respondents, the difference was 31.1% versus 20.2% versus 20.4% (P = .39).
Among both mayor and health commissioner respondents, opinions about health disparities were strongly associated with each other. For example, among mayor respondents who "strongly agreed" that health disparities exist in their cities, 48.4% also believed that these disparities were "very unfair," compared with 21.9% of mayor respondents who did not "strongly agree" that health disparities exist (P < .001; odds ratio [OR] = 3.39; 95% confidence interval [CI] = 1.88, 6.12). Among health commissioner respondents who believed that health disparities in their city were "very avoidable," 76.0% also believed that these disparities were "very unfair," compared with 40.5% of health commissioner respondents who did not believe that health disparities were "very avoidable" (P < .001; OR = 5.00; 95% CI = 2.90, 8.63).
Opinions and Perceived Impact of City Policies
In unadjusted analyses, "strong agreement" that health disparities exist and the beliefs that they are "very avoidable" and "very unfair" were each associated with a significantly higher probability of believing that city policies can have a "major impact" on disparities. These associations were of similar magnitude in the mayor (Table 2 ) and health commissioner (Table 3 ) samples. Table 4 shows associations between opinions about health disparities and the belief that city policies can have a "major impact" on disparities after adjustment for other opinions, years in position, education, and fiscal and social ideology. After adjustment in the mayor sample, "strong agreement" that health disparities exist and the belief that disparities are "very avoidable" remained significantly associated with believing that city policies can have a "major impact." However, the belief that health disparities are "very unfair" was no longer significantly associated with belief that city policies can have a "major impact." After adjustment in the health commissioner sample, all 3 opinions remained significantly associated with the belief that city policies can have a "major impact" on health disparities. Associations were not substantially affected by adjustment for fiscal and social ideology in the mayor or health commissioner sample. Tests for interaction revealed that the strength of adjusted associations did not differ significantly between mayor and health commissioner sample respondents.
DISCUSSION
Our study built on previous research about public opinion of health disparities [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] 31 by characterizing opinions about health disparities among mayors, health commissioners, and their senior staff-policymakers who are well positioned to promote health equity. We found that these policymakers are generally aware of the existence and causes of health disparities in their cities but less aware of the avoidability of these disparities and the potential of city policies to have an impact on them. We also found that opinions about health disparities vary dramatically according to ideology among these policymakers. Furthermore, we found that mayors and their staff have significantly different opinions about disparities than do health commissioners and their staff. Finally, we found that opinions about health disparities (i.e., existence, avoidability) are independently associated with the belief that city policies can have a "major impact" on disparities.
The finding that nearly one third of mayor respondents thought that city policies could have "little" or "no impact" on health disparities might reflect the extent to which mayors think they can, and are politically incentivized to, address issues related to income and education-2 of the factors that mayor respondents most frequently identified as having a "very strong effect" on health disparities. A 2015 survey of US mayors found that "economic inequity" and "schools" were the 2 issues that mayors believed they had the least control over. 32 The survey also found that these were the 2 issues that mayors perceived as having the least influence on their constituents' opinions of their mayoral performance.
We found that mayors' and health commissioners' opinions about health disparities varied dramatically according to their social and fiscal ideology. Although these findings are consistent with previous public opinion research, 19, 20, 22 they raise questions regarding how information about health disparities reaches and is interpreted by city policymakers with varying ideologies. It is possible that information about health disparities does not reach conservative policymakers. News stories about health disparities are more common in liberal than conservative news outlets and rarely contain information about policy strategies to reduce disparities, and news consumption is increasingly polarized along ideological lines. 33 It is also possible that information about health disparities reaches conservative policymakers but is not perceived as credible because it conveys liberal values (e.g., fairness, social justice) and is inconsistent with a conservative worldview. 34 Experimental research has found that conservative audiences often reject messages about health disparities and the social determinants of health for these reasons. [18] [19] [20] [21] [22] 31 Our findings indicate that city policymakers are more aware of health disparities and the impact of socioeconomic factors on health than is the general public. In a 2011 survey of US adults, Robert and Booske 16 found that 48% of respondents who were at 200% or more of the federal poverty limit believed that genetics had a "very strong effect" on health and that 42% believed that income had a "very strong effect." By contrast, we found that 28.3% of mayor respondents and 19.3% of health commissioner respondents believed that genetics had a "very strong effect" on health disparities and that 67.6% of mayor respondents and 82.7% of health commissioner respondents believed that income had a "very strong effect."
There is ambiguity about how to most appropriately interpret the meaning of a respondent "strongly agreeing" that health disparities exist as opposed to "agreeing." It is plausible that "agreement" indicates that health disparities are perceived as fact whereas "strongly agree" also indicates that their existence is perceived as problematic and a priority to address. This is supported by the findings that both mayor and health commissioner respondents who "strongly agreed" that health disparities exist were twice as likely to perceive health disparities as being "very unfair" than were those who did not "strongly agree." Our results indicate that local policymakers' perceptions of the impact of city policies on health disparities might be improved. In both the mayor and health commissioner samples, "strong agreement" that disparities exist and the belief that disparities are "very avoidable" were independently associated with the belief that city policies can have a "major impact" on disparities, after adjusting for ideology and other characteristics. Although we cannot make inferences about the causal direction of these associations because of our cross-sectional design, these findings suggests that increasing knowledge about the existence and avoidably of disparities could help improve perceptions of policy impact.
Limitations
The mayor sample response rate was 30.3%, but this is considered good for a sample of elected officials 30 and higher than the response rates to many surveys about health disparities conducted with the general public. 12, [14] [15] [16] In the mayor sample, respondents from Midwestern cities were overrepresented, and respondents from Western cities were underrepresented. Because the proportion of residents who identify as ideologically conservative is slightly higher in Midwestern (38%) than Western (33%) states, 35 it is possible that conservatives are overrepresented in the mayor sample and that our results underestimate awareness about health disparities among mayors and their senior staff.
The majority of survey respondents were senior staff in the mayor (56.1%) and health commissioner (66.9%) samples. Although the staff respondents were not meaningfully different from the mayor and health commissioner respondents in terms of their opinions about health disparities, research is needed to understand the roles these staff play in local policymaking processes and to determine whether senior stafffocused communication strategies are warranted. We also did not assess why respondents thought that city policies could or could not affect health disparities. We did not link survey respondents to data about health disparities in their cities. Although the magnitude of health disparities varies between cities, there is a strong empirical basis for assuming that socially advantaged groups are, on average, in better health than are disadvantaged groups in all cities.
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Public Health Implications
Our study has at least 3 clear implications for disparities communication interventions. First, as our findings suggest that many city policymakers are not fully aware of the potential of city policies to reduce health disparities, communication interventions should identify specific policy actions that city governments can take. 7, 8 Our results also suggest that increasing knowledge about the existence and avoidability of disparities might improve understandings of policy impact. Second, as we found that ideologically conservative city policymakers are less aware of the existence and avoidability of health disparities than are their moderate and liberal counterparts, some communication interventions should frame messages for policymakers in ways that resonate with a conservative worldview and disseminate information via sources that conservative policymakers perceive as trustworthy.
Third, and most broadly, our findings highlight a need to target policymakers, in addition to the general public, when implementing communication interventions designed to enhance understanding about the existence and avoidability of health disparities. 
